Purpose: To develop a reliable and valid questionnaire of bilingual language status with predictable relationships between self-reported and behavioral measures. Method: In Study 1, the internal validity of the Language Experience and Proficiency Questionnaire (LEAP-Q) was established on the basis of self-reported data from 52 multilingual adult participants. In Study 2, criterion-based validity was established on the basis of standardized language tests and self-reported measures from 50 adult Spanish-English bilinguals. Reliability and validity of the questionnaire were established on healthy adults whose literacy levels were equivalent to that of someone with a high school education or higher. Results: Factor analyses revealed consistent factors across both studies and suggested that the LEAP-Q was internally valid. Multiple regression and correlation analyses established criterion-based validity and suggested that self-reports were reliable indicators of language performance. Self-reported reading proficiency was a more accurate predictor of first-language performance, and self-reported speaking proficiency was a more accurate predictor of second-language performance. Although global measures of self-reported proficiency were generally predictive of language ability, deriving a precise estimate of performance on a particular task required that specific aspects of language history be taken into account. Conclusion: The LEAP-Q is a valid, reliable, and efficient tool for assessing the language profiles of multilingual, neurologically intact adult populations in research settings.
B
ilingualism and multilingualism are the norm rather than the exception in today's world (Harris & McGhee-Nelson, 1992) , and the proportion of linguistically diverse populations is increasing in the United States (U.S. Bureau of the Census, 2003) . These demographic changes are reflected in the growing representation of multilingual and multicultural populations in research and applied settings. However, research with bilinguals often yields inconsistent findings (e.g., Grosjean, 2004; Marian, in press; Romaine, 1995) . For example, bilingual cortical organization (e.g., Kim, Relkin, Lee, & Hirsch, 1997; Marian, Spivey, & Hirsch, 2003; Perani et al., 1998; Vaid & Hull, 2002) , lexical processing (e.g., Chapnik-Smith, 1997; Chen, 1992; Kroll & de Groot, 1997) , and phonological and orthographic processing (e.g., Doctor & Klein, 1992; Grainger, 1993; Macnamara & Kushnir, 1971; have all been found to differ depending on bilinguals' ages of language acquisition, mode(s) of acquisition, history of use, and degree of proficiency and dominance. These inconsistencies are further exacerbated by the absence of uniform assessment instruments in bilingualism research. Those who work with bilinguals and multilinguals often face the challenge of testing individuals whose language they do not speak (Roseberry-McKibbin, Brice, & O'Hanlon, 2005) and thus have to rely exclusively on self-assessed information, usually collected with improvised questionnaires. The need for a language self-assessment tool that is comprehensive, valid, and reliable across bilingual populations and settings prompted a systematic approach to developing the present Language Experience and Proficiency Questionnaire (LEAP-Q; see Appendix).
Previous Self-Assessment Studies
In general, previous research suggests that selfreported language measures are indicative of linguistic ability (e.g., Bachman & Palmar, 1985; MacIntyre, Noels, & Clement, 1997; Ross, 1998; Shameem, 1998; Stefani, 1994) . Existing self-assessment tools for studying bilinguals span both domain-general (e.g., Bahrick, Hall, Goggin, Bahrick, & Berger, 1994; Delgado, Guerrero, Goggin, & Ellis, 1999) and domain-specific proficiency (e.g., Flege, Yeni-Komishian, & Liu, 1999; Jia, Aaronson, & Wu, 2002; Vaid & Menon, 2000) . For instance, in a study of the relationship between self-reported proficiency and language performance, Delgado et al. (1999) tested Spanish-English bilinguals and correlated selfassessed proficiency in English and Spanish with performance on the Woodcock-Muñoz Language Survey ( Woodcock & Muñoz-Sandoval, 1993) . Delgado et al. found that participants assessed first-language ( L1) skills more accurately than they did second-language (L2) skills. Woodcock-Muñoz scores correlated with all selfreported measures of L1 proficiency but with only selfreported measures of L2 reading and writing (and not with L2 speaking and understanding). Similarly, Bahrick et al. (1994) found that language dominance ratings correlated highly with performance on some tasks (e.g., category generation and vocabulary recognition) but correlated less with performance on other tasks (e.g., oral comprehension). Together, studies of domain-general self-assesement in bilinguals suggest that the relationship between selfreported and behavioral measures of language performance varies across languages and tasks (e.g., Bahrick et al., 1994; Delgado et al., 1999) .
Studies of domain-specific proficiency assessment in bilinguals have focused on grammatical ability (e.g., Jia et al., 2002) , the degree of foreign accent (e.g., Flege et al., 1999) , and computational language use (e.g., Vaid & Menon, 2000) . For instance, questionnaire that assessed the following four areas: (a) age/time variables associated with L2 acquisition; (b) environmental variables (e.g., number of L2 speakers at home; frequency with which L2 is spoken at home and in the workplace; and father's, mother's, and siblings' proficiency in speaking, reading, and writing L2); (c) affective variables (e.g., self-consiousness, cultural preference and identity, and motivation); and (d) self-evaluated L1 and L2 proficiency in speaking, reading, and writing. Jia at al. found that self-reported ratings of language proficiency were positively correlated with behavioral performance. Similarly, in a series of studies on how language dominance affects the degree of foreign accent and grammatical ability, Flege, MacKay, and Piske (2002) and Flege et al. (1999) used a language history questionnaire that targeted participants' self-reported age of arrival in the L2-speaking country / initial L2 learning; age of attained L2 proficiency; duration of L2 immersion; number of years of L2 schooling; percentage use of L1/L2; frequency of exposure to L2 TV, movies/videos, and radio; frequency of use of L1/L2 in a working environment; and ability to imitate foreign accents. Flege et al. (1999) found significant correlations between language history and degree of foreign accent in L2 and between language history and performance on a grammaticality judgment task (Flege et al., 2002) . In a study of compuational language use, Vaid and Menon (2000) used a questionnaire that focused on language preference for mental arithmetic (e.g., counting, noting the time, remembering a telephone number). The questionnaire also yielded self-reported ratings of language proficiency speaking, comprehending, reading, and writing, as well as participants' age of arrival in the L2-speaking country/initial L2 learning; the setting of language acquisition (home, school, other); duration of L2 immersion; the language of instruction in elementary and secondary school; and frequency of use of L1/L2 at work, with parents, and with siblings, while thinking to self, and while dreaming. Language preference for mental arithmetic was found to correlate with variables in the bilinguals' language history, with the strongest predictor being the language of early formal instruction followed by length of residence in the L2 country, onset of bilingualism, and relative language dominance.
A consistent aspect of these studies was their focus on proficiency and history-related variables. However, the studies diverged in three notable ways: (a) The distinction among language proficiency, dominance, and preference remained largely unexplored, (b) behavioral tasks used to validate the questionnaires were limited, and (c) questions and scales were not consistent across studies. There is currently no uniform procedure for determining bilingual language dominance and proficiency. Researchers frequently use distinct aspects of language status and performance to delineate the two, or they use the same measure (e.g., L1:L2 proficiency ratio) to define both dominance (e.g., Flege et al., 2002) and proficiency (e.g., Vaid & Menon, 2000) . For instance, whereas some studies have used self-ratings of ability to speak, understand, read, and write L1 and L2 (e.g., Goggin, Estrada, & Villarreal, 1994; Lemmon & Goggin, 1989; Magiste, 1979) , others have relied on the experimenter's subjective judgment to determine dominance in a language (e.g., Talamas, Kroll, & Dufour, 1999) . Factors related to bilinguals' language history, such as language of exposure in early years (e.g., Chincotta & Underwood, 1998; Hazan & Boulakia, 1993) , current language use (e.g., Grosjean, 1982) , bilinguals' speed of executing instructions (Lambert, 1955) , and speed of naming pictures (Magiste, 1992) , have all been used to operationalize language dominance. Whereas some researchers have assessed selfreported proficiency in comprehending, speaking, reading, and writing (e.g., Vaid & Menon, 2000) , others have assessed only some, but not other, proficiency domains (e.g., Jia et al., 2002 , who did not assess proficiency comprehending). Similarly, whereas some researchers have assigned bilinguals into dominance groups ( L1 vs. L2) on the basis of vocabulary test scores in L1 and L2 (e.g., Cromdal, 1999) , others have done so on the basis of speed of reading in the two languages (e.g., Favreau & Segalowitz, 1982; Macnamara, 1969) . Adding to the confusion is that researchers have also, at times, used language preference, instead of language proficiency or dominance, as the domain of interest (e.g., Marian & Neisser, 2000; Ortiz & Garcia, 1990) . Language preference is typically used to index participants' subjective feelings toward a language. In sum, some studies have focused on dominance ratings as indicators of true linguistic performance, but others have focused on proficiency or on preference ratings.
The second point of divergence among previous studies stems from ratings of language proficiency that were often compared to bilinguals' performance on only one or two behavioral tasks, such as degree of foreign accent (e.g., Flege et al., 1999) or grammaticality judgment (e.g., Jia et al., 2002) , rather than on a range of behavioral tasks. There is considerable evidence that various language history variables apply differently across performance domains: For example, age of acquisition applies more to phonology but less to morphosyntax (Snow & Hoefnagel-Höhle, 1979) . Therefore, an accurate picture of the relationship between bilinguals' self-reports and performance can be gained only from a comprehensive assessment of behavioral language performance.
Third, although some variables were assessed uniformly across studies (e.g., age of L2 learning), others were research specific (e.g., number of L1 and L2 speakers at home). Researchers target self-reported information that is relevant to the experimental manipulation at hand-for example, the ability to imitate a foreign accent is relevant to studying accents but is less relevant to studying computational language use. The different experimental goals often result in distinct questionnaires, making cross-experimental comparisons difficult. Finally, the scales used across studies often differ as well. For instance, whereas Jia et al. (2002) used a 4-or 5-point rating scale for all of their questions, Vaid and Menon (2000) elicited self-reported ratings on a 7-point scale.
Previous studies suggest that bilinguals' language profiles are best captured by assessing language experience and proficiency across multiple linguistic domains. It appears that bilinguals are able to assess their language proficiency and report their language history in a way that is consistent with behavioral performance (e.g., Chincotta & Underwood, 1998; Flege et al., 1999 Flege et al., , 2002 Jia et al., 2002) . However, the absence of a valid and uniformly used assessment measure makes it difficult to interpret existing findings and to make generalizations across studies and populations. In this article, we introduce a selfassessment tool that combines relevant proficiency and experience variables into a single instrument. We examine the relative value of each history variable for indexing bilinguals' actual linguistic performance across a range of standardized behavioral measures.
The Language Experience and Proficiency Questionnaire
The goal of this project was to develop a reliable and valid questionnaire for efficient assessment of bilinguals' linguistic profiles. Research indicates that ratings of proficiency alone are not sufficient to determine bilingual language status and that bilinguals' language learning and language use experiences play a significant role in shaping their linguistic competence (e.g., Grosjean, 2004; Hyltenstam & Abrahamsson, 2003) . Therefore, the Language Experience and Proficiency Questionnaire (LEAP-Q) was constructed within the context of bilingualism theories that view L2 acquisition as an interplay between proficiency and experience variables (e.g., Hyltenstam & Abrahamsson, 2003) . For example, Flege, Frieda, and Nozawa (1997) and Flege, Frieda, Walley, & Randazza (1998) demonstrated that bilinguals' dominance ratings were less predictive of L2 performance than experiencerelated variables and that although both language dominance and language history accounted for considerable variance in behavioral performance, language history variables were better predictors of L2 performance than dominance ratings (e.g., the frequency with which bilinguals spoke L1 influenced their performance in processing L2 phonology). It has been proposed that L2 experience variables become more important in shaping proficiency with increased L2 acquisition age (Hyltenstam & Abrahamsson, 2003; see also de Houwer, 1995) and that L2 acquisition is a result of cognitive, social, and environmental factors (e.g., Bialystok & Hakuta, 1994 , 1999 Snow, 1983; Snow & Hoefnagel-Höhle, 1978) . Therefore, in this study, both language proficiency and language history variables were considered necessary for specifying bilingual language status.
Given a theoretical framework that incorporates both language proficiency and language history, the LEAP-Q aims to capture factors that previously have been identified as important contributors to bilingual status: language competence (including proficiency, dominance, and preference ratings); age of language acquisition; modes of language acquisition; prior language exposure; and current language use. The LEAP-Q is based on question types previously used in questionnaires assessing bilinguals (e.g., Flege et al., 1999 Flege et al., , 2002 Jia et al., 2002; Vaid & Menon, 2000) .
Language competence. Traditionally, the selfassessment literature has used three distinct measures to index bilingual language competence: (a) language proficiency, (b) language dominance, and (c) language preference. Because conflating the three measures can render interpretation of results difficult, each of them was probed separately in the LEAP-Q. Previous studies have construed proficiency as an index of general abilities across language processing domains (e.g., Bachman & Palmar, 1985; Stefani, 1994) , including literacy-oriented proficiency, grammatical proficiency, vocabulary knowledge, and discourse abilities (Bachman, 1990; Harley, Cummins, Swain, & Allen, 1990) . Consistent with other studies of bilingual self-assessment (e.g., Bahrick et al., 1994; Flege et al., 1999 Flege et al., , 2002 Grosjean, 2004; Jia et al., 2002; Vaid & Menon, 2000) , the LEAP-Q elicited proficiency ratings in speaking, listening, reading, and writing. However, instead of collapsing proficiency ratings along the different performance domains into a cumulative score (e.g., Flege et al., 2002) , proficiency ratings obtained in this study were analyzed separately and were expected to yield different predictive information for different linguistic skills. For language dominance, participants in this study indicated dominance order for each of the languages spoken. The debate around the utility of a single global measure, such as language dominance (e.g., Oyama, 1978; Spolsky, Sigurd, Sako, Walker, & Arterburn, 1968) , versus multiple task-specific measures, such as linguistic proficiency across domains (e.g., Bahrick et al., 1994; Fishman & Cooper, 1969) , prompted the inclusion of both global (dominance) and specific (proficiency) measures of language competence, making it possible for the LEAP-Q to examine their effectiveness in indexing actual linguistic skills. Finally, LEAP-Q questions targeting preference were posed in specific terms (e.g., preference regarding reading a text available in all languages) rather than as general questions about the overall preferred language to maximize reliability and interpretation. Although a comparison of the three measures (proficiency, dominance, and preference) was not within the scope of this study, their availability in the LEAP-Q enables questionnaire users to weigh each of these measures against their variable of interest.
Language acquisition. Age of acquisition has been shown to be tightly connected to language learning, to influence bilinguals' ratings of language dominance, and to predict their performance on behavioral tasks (e.g., Hyltenstam & Abrahamsson, 2003; Johnson & Newport, 1989) . For example, Flege et al. (2002) found that age of acquisition influenced bilinguals' dominance classification and correlated with bilinguals' sentence duration ratios in both languages. Consistent with studies demonstrating maturation effects in L2 acquisition, the LEAP-Q elicited four age-of-acquisition measures for each language spoken: (a) age of initial language learning, (b) age of attained fluency, (c) age of initial reading (i.e., age at which participants started to read in each language), and (d) age of attained reading fluency.
Moreover, the environment in which a language is learned also influences proficiency attainment. For instance, Flege et al. (1999) found that the number of years of education received in an L2 country, years of residence in an L2 country, average self-estimated use of L1 and L2, and chronological age all influenced age-of-acquisition effects on bilingual language dominance. The importance of environmental and contextual variables in language acquisition was demonstrated by Carroll (1967) , who found a significant relationship between language performance and the extent to which the target language was used in the home. Therefore, the LEAP-Q elicits descriptions of acquisition modes in terms of the learning environments and in terms of the extent to which these learning environments contributed to language acquisition.
Prior and current language exposure. The degree of prior exposure to a language has been shown to influence research findings (e.g., Birdsong, 2005; Genesee, 1985; Kohnert, Bates, & Hernandez, 1999; MacKay & Flege, 2004; McDonald, 2000; Weber-Fox & Neville, 1999) . For example, Flege et al. (1999) found that length of residence in the United States influenced bilinguals' sentence-level performance, with various language abilities differentially susceptible to language exposure (e.g., groups with more U.S. education had significantly higher rule-based morphosyntax scores than groups with less U.S. education but showed no differences in foreign accent ratings or in lexically based morphosyntax scores). Given the evidence that prior language exposure influences bilingual performance, the LEAP-Q assessed exposure to a language in four different environments: (a) in a country, (b) at school, (c) at work, and (d) at home.
In addition to prior exposure, ongoing language use can influence research findings. For example, Jia at al. (2002) found that mothers' L2 proficiency and frequency of speaking L2 at home were predictive of bilingual children's behavioral performance. Similarly, bilinguals who used L2 more often than L1 had better pronunciation and higher morphonosyntactic performance in L2 than bilinguals who used L1 more often than L2 (Flege et al., 2002) . Therefore, the LEAP-Q elicited information regarding bilinguals' current exposure to their languages across settings, including interaction with family and friends and exposure during reading, watching TV, and listening to the radio, as well as exposure through self-instruction and language tapes.
LEAP-Q Aims
The target population for the LEAP-Q consists of adult and adolescent bilinguals and multilinguals with a variety of language experiences and proficiency levels. It includes simultaneous bilinguals (who learned their L1 and L2 early on and in parallel), late bilinguals (who learned their L2 later in life), balanced bilinguals (who are equally proficient across their languages), and unbalanced bilinguals (who are more proficient in one language than the other). In its current form, the LEAP-Q has been validated for use with individuals who have attained literacy skills equivalent to a high school education level or higher in at least one of their languages. Although previous studies suggest that similar questions about proficiency and language history can be successfully used to capture language profiles in bilingual children by means of parent reports (Chincotta & Underwood, 1998; Flege et al., 2002; Vaid & Menon, 2000) , the questionnaire has not yet been validated for use with children or with clinical populations. Finally, unlike language testing instruments in which the primary objective is to place students in English-as-a-second language and foreign language programs (e.g., those offered by the Center for Advanced Research on Language Acquisition and the American Council on the Teaching of Foreign Languages, as well as the University of Ontario's French Immersion Program Assessment Tool), the target settings for the LEAP-Q are primarily research oriented (i.e., for assessment of research participants). Although novice language-learners may complete the questionnaire, the current study validated only self-reports of bilinguals with proficiency levels sufficient to complete standardized assessment tools (i.e., for self-reports to be meaningful, individuals should claim basic functionality within their L2). This target population was chosen for five reasons: (a) to be representative of bilingual and multilingual groups most often studied in research settings; (b) to accommodate the widest and most diverse sample of bilingual and multilingual speakers (with respect to specific languages, language history, and language use); (c) to allow the questionnaire to be completed independently and with minimal support while still providing meaningful data; (d) to span the variables documented as most relevant in surveys of practicing speech-language pathologists (e.g., Kohnert, Kennedy, Glaze, Kan, & Carney, 2003; Roseberry-McKibbin et al., 2005) ; and (e) to accommodate a trade-off between collecting a wide range of relevant measures while at the same time capturing sufficient detail about specific aspects of bilingual status.
The LEAP-Q was constructed to assess bilingual experience and proficiency profiles in first and second languages, irrespective of the specific languages involved. Therefore, in the current studies, different languages served as L1 and L2, with L1 status signifying that the language had been learned first ( but not that it was dominant or that proficiency in it had been attained). Differences between subgroups of bilinguals (e.g., EnglishSpanish vs. Spanish-English) were not of interest in this research; instead, all data were analyzed in terms of L1 versus L2, thereby increasing the statistical power of various analyses and facilitating the questionnaire's generalizability to different populations of adult bilingual speakers. In both studies, the questionnaire was developed, administered, and normed in English only. Specific objectives of the project were to establish internal validity of the LEAP-Q, to establish criterion-based validity of the LEAP-Q, to establish predictive relationships between self-reported measures and performance on standardized language tests, and to establish predictive relationships between language history and self-reported proficiency levels.
Study 1: Establishing Internal Validity of the LEAP-Q Study 1 aimed to establish internal validity of the questionnaire by analyzing responses of a diverse group of 52 bilinguals using factor analysis and multiple regression analyses. Factor analysis has been routinely used as a statistical method to uncover groups of variables that share variance patterns and are likely to measure the same construct. It has been successfully used in questionnaire and scale development, revealing constructs underlying cultural identification (e.g., Zea, Asner-Self, Birman, & Buki, 2003) , emotional intelligence (e.g., Tapia, 2001) , well-being of elderly bilinguals (e.g., Tran, 1994) , and caring behaviors (e.g., Wu, Larrabee, & Putman, 2006) . Factor analysis can uncover reliable underlying constructs despite possible surface dissimilarities in the data. Cross-linguistic studies have demonstrated that translating a questionnaire into a different language did not change the structure of factors, suggesting that the underlying constructs were not dependent on test language (e.g., Abdel-Khalek, Tomas-Sabado, & Gomez-Benito, 2004; Ferrer et al., 2006) . For example, Wiebe and Penley (2005) showed that English scales translated into Spanish maintained the same factor structure. In Study 1, bilinguals' answers to LEAP-Q questions designed to measure a single construct were predicted to cluster together during factor analysis, to show distinct patterns for each language, and to yield factors indicative of L1 and L2 proficiency. It was also expected that bilinguals' language history would predict self-reported proficiency levels in L1 and L2.
Method
Participants. The questionnaire was administered to 52 multilingual individuals (M = 27.29 years, SD = 5.92; 29 women, 23 men). Participants were recruited from the Northwestern University campus and the greater Chicago metropolitan area communities. Participants varied in their education level from 2 years of college to a doctoral degree (M = 18.04 years of education, SE = 2.62; range = 15-27 years). None reported a hearing, language, or learning disability. Of the 52 participants, 11 spoke two languages, 19 spoke three languages, 12 spoke four languages, and 10 spoke five languages. Across participants, 34 languages were represented: American Sign Language, Belorussian, Bengali, Cantonese, Croatian, Czech, Dutch, English, Filipino, French, German, Hebrew, Hindi, Hungarian, Italian, Japanese, Korean, Mandarin, Malayalam, Marathi, Norwegian, Polish, Portuguese, Punjabi, Romanian, Russian, Spanish, Swahili, Tamil, Taiwanese, Telugu, Thai, Ukrainian, and Welsh.
Participants' self-reported language history and proficiency measures can be found in Table 1 . L2 acquisition ages ranged from 0 to 15 years, representing both simultaneous and sequential bilinguals. Participants reported being exposed to L1 most in the context of family, followed by friends, reading, radio, TV, and independent language study. Participants reported being exposed to L2 most in the context of reading, followed by friends, TV, radio, family, and independent language study. When asked to report how different factors contributed to language learning, participants reported that learning L1 relied most on family, followed by friends, reading, TV, radio, and self-instruction, whereas learning L2 relied most on reading, followed by friends, TV, radio, family, and selfinstruction (see Table 1 ). When asked to report proficiency in each language, participants reported highest proficiency for understanding, followed by speaking, reading, and writing for both L1 and L2.
Materials and procedure. The development of the questionnaire followed the steps outlined in Questionnaires in Second Language Research (Dörnyei, 2003, pp. 66-69) and included compilation of an initial item pool, discussion of questions, omission of jargon, and clarification and simplification of instructions and questions. First, an expert with experience in questionnaire development was consulted (the expert's primary area of expertise was audiology), and questionnaires in communication sciences and disorders-related fields were reviewed (e.g., Demorest & Erdman, 1987; Kohnert et al., 2003; Kuk, Tyler, Russel, & Jordan, 1990; Roseberry-McKibbin et al., 2005) . Second, questions were chosen and prepared on the basis of assessment materials previously used in experimental studies conducted in our laboratory, other laboratories, and as described in the literature (Chincotta & Underwood, 1998; Flege et al., 1999 Flege et al., , 2002 Jia et al., 2002; Vaid & Menon, 2000) . Metacognitive judgment questions, such as evaluations of the relative contribution of different exposure variables to learning a language (e.g., interacting with family/friends, reading, etc.), also were included. Third, the draft version of the LEAP-Q was piloted with 8 bilingual and multilingual participants (Marian, Blumenfeld, & Kaushanskaya, 2003) . All pilot participants spoke two or more languages and were representative of the LEAP-Q target population. Fourth, on the basis of participants' responses and feedback, the LEAP-Q was revised for clarity and succinctness to accommodate efficient self-reporting across different languages. Questions were considered on an item-by-item basis to ensure that none yielded missing values, outliers, or insufficient variability. Fifth, the resulting items were piloted with members of the Bilingualism and Psycholinguistic Research Laboratory and with members of the Communication Sciences and Disorders department at Northwestern University. On the basis of the feedback received, the LEAP-Q was revised and distributed to the participants in Study 1.
Domains assessed by the LEAP-Q included acquisition history, contexts of acquisition, present language use, language preference and proficiency ratings (across the four domains of language use: speaking, understanding, reading, and writing), and accent ratings. Some questions, such as those inquiring about ages of L2 acquisition, were applicable to all bilinguals tested; other questions, such as those inquiring about L1 learning from tapes, applied to a subgroup of bilinguals only (e.g., individuals in immigrant communities who learned their first language incompletely from their families and attempted to maintain and expand L1 proficiency by means of selfinstruction). Questions pertaining to each language were designed to be identical, to accommodate variability in histories of L1 learning, and to maintain maximal flexibility of the questionnaire. Participants completed the questionnaire independently in approximately 25 min.
Analyses. Factor analysis was conducted to compare statistical clustering of questions with accepted dimensions of bilingual status. Seventy-seven attributes were entered into the principal components analysis, which served as the extraction method, and a varimax rotation method was applied. The statistical software was given a maximum of 100 iterations to converge on a factor solution, and the rotation converged in 51 iterations. Patterns of variables within a single construct were examined, commonalities underlying clusterings of variables within a single factor were identified, and the factor name was logically deduced. For factors that included variables with both positive and negative loadings, positive loadings provided inclusionary criteria and described the underlying construct reflected by the factor, whereas negative loadings provided exclusionary criteria and indicated an inverse relationship to the construct reflected by the factor. The names were intended to capture the nature of the variables that clustered together and to suggest underlying commonalities among them. This procedure is the standard way for performing factor analysis on large data sets (e.g., Tapia, 2001; Tran, 1994; Wu et al., 2006; Zea et al., 2003) . In this study, although some constructs were expected to appear a priori, others were determined only after they emerged from analyses.
It should be noted that the factor analysis in this study was not used for combining items on the questionnaire into a single representative score. Although the LEAP-Q was constructed so that multiple questions measured a single domain of language proficiency (e.g., four questions targeted age of acquisition, four questions targeted proficiency), the questions were not intended to yield multi-item scales. For example, although the questions that clustered together in the L2 Competence factor were representative of a single underlying construct, combining these questions into a subscale of language competence may not be effective at measuring L2 proficiency in a different sample of bilingual participants. Theoretically, the construct of L2 Competence can be expected to involve at least three different subdomains: (a) age of acquisition, (b) length of immersion, and (c) selfreported degree of language proficiency. Differences across any of these domains would yield different bilingual profiles. Moreover, differences in population statistics would likely result in different factor structures across studies. Given the complex and varied nature of L2 acquisition across populations, questions in the LEAP-Q were intended to be considered separately and not to be reduced to a limited number of subscales. Factor analysis served as a tool for the determination of whether LEAP-Q questions contributed to underlying constructs shaping bilingual status and was, therefore, valid; it was not used to define these constructs as universal scales.
In addition, multiple regression analyses were conducted to examine the relationship between language history and language proficiency. Specifically, 16 attributes of language history (i.e., acquisition and fluency ages, learning environments, exposure variables) were entered as independent variables into stepwise multiple regression analyses, with self-reported proficiency in understanding, speaking, reading, and writing as dependent variables.
Pearson R values, F and p values, and regression coefficients for the best predictor models are reported. (Note that magnitudes of beta values in regression analyses are, in part, dependent on the rating scale of the selfreported or behavioral measure in question.) Regression analyses in this study were used as exploratory tools rather than for theory testing. Although some researchers have found stepwise multiple regression analyses to be controversial (e.g., Menard, 1995; Tabachnick & Fidell, 2007) , these analyses were the most appropriate way of examining the current data set because of the high number of independent variables (i.e., 16 language history variables). Stepwise multiple regression analyses made it possible to zero in on the variables that could account for the most variability in self-ratings, which is an especially useful approach when the number of independent variables is large (e.g., Mendenhall & Sincich, 1996) . The predictive power of independent variables is marked by R values, where R values of .5 or higher are considered large, R values between .3 and .5 are considered moderate, and R values between .1 and .3 are considered small (Cohen, 1988) .
Results
Sixteen factors with eigenvalues greater than 1 were extracted from the data set by means of factor analysis. Of these factors, the first 8 had eigenvalues greater than 3 and accounted for 76% of all variance (see Table 2 ). These 8 factors were assigned construct names indicative of their components and are listed in order of variance accounted for. Cronbach's alphas were calculated for each factor to assess consistency of components within each and to assess the extent to which questions captured similar information. (Cronbach's alphas should be .7 or higher for items in a set to be considered internally consistent with each other, although cutoffs ranging from .60 to .80 have been used; see Miller, 1995.) The first factor, accounting for the most variance, included self-reported proficiency and comfort with speaking, understanding, reading, and writing in L1; identification with L1-associated culture; and preference for reading in L1 (all positive loadings), as well as L1 accent (negative loading; Cronbach's a = .85). The positive loadings of L1 proficiency variables together with the negative loadings of L1 accent ratings suggested that this factor was an index of cross-modal L1 Competence.
The second factor (in order of variance accounted for) included age of initial L2 acquisition and age of attained L2 fluency (positive loadings), and comfort and proficiency in understanding L2 (negative loadings). Cronbach's alpha could not be calculated for this factor because of negative average covariance among items, which violated reliability model assumptions. The negative covariance resulted from the inverse relationship between age of acquisition and language competence-that is, later acquisition was associated with lower competence. Positive loadings for ages of acquisition suggested late language development, whereas negative loadings for proficiency variables suggested incomplete acquisition of the second language. Together, the clustering of these variables suggested that oral comprehension presented a special challenge for late learners, and this factor was interpreted as a measure of Late L2 Learning.
The third factor included total time exposed to L2; exposure to L2 via TV, friends, radio, family, reading, and classroom; proficiency and comfort with writing in L2; and a preference for speaking L2 (all positive loadings) as well as learning L2 from reading (negative loading; Cronbach's a = .92). Positive loadings for L2 immersion and proficiency variables indicated a common underlying competence factor, whereas a negative loading for learning L2 from reading suggested that, in these bilinguals, competence in L2 was related to social L2 immersion. Together, these patterns were interpreted as an index of L2 Competence.
The fourth factor included total time exposed to L1; exposure to L1 via classroom, TV, radio, reading, and friends (positive loadings); and learning L2 from reading (negative loading; Cronbach's a = .80). The presence of an L2 learning variable localized the underlying phenomenon to an L2 context, whereas the positive loadings of L1 exposure variables suggested continued immersion in L1. Therefore, this clustering was interpreted as a measure of continued L1 exposure-that is, L1 Maintenance. The fifth factor included years exposed to L1 in a language classroom, workplace, and general school setting, and years exposed to L2 in the workplace (all positive loadings), as well as proficiency in reading L2 and learning L2 from friends and in a foreign language classroom (negative loadings; Cronbach's a = .30; however, note that Cronbach's alphas are likely to be underestimated in factors where both positive and negative loadings are present). The positive loading of L2 workplace immersion suggested adult L2 acquisition, whereas positive loadings of a range of L1 immersion variables (including workplace and school settings) suggested late immigration from the L1-speaking country. This clustering of variables is likely to describe a subset of bilinguals consisting of adult immigrants, who spent their formative years in an L1-speaking environment and who were immersed in L2 later in life. To account for the presence of both L1 and L2 variables within this cluster, this factor was interpreted to index Late L2 Immersion.
The sixth factor included learning L1 and L2 from radio and TV (positive loadings), as well as comfort with reading in L2 (negative loading; Cronbach's a = .75). Positive loadings for both L1 and L2 suggested that the construct underlying this factor was not specific to just one language; instead, it was more likely to capture a general trend of language learning from the media. This pattern of variable loadings indicated a measure of language learning within a popular culture framework and was interpreted as a measure of Media-Based Learning.
The seventh factor included L2 accent as perceived by the participant and as identified by others, age of attained L1 fluency (positive loadings), and identification with L2 culture and learning L2 from family (negative loadings; Cronbach's a = .24). Positive loadings for acquisition ages and for accent judgments indicated late L2 acquisition, and negative loadings for identification with L2 culture and learning L2 from family indicated lack of assimilation into the L2 environment. Age of attained L1 fluency loaded positively, suggesting that this cluster was specific to a subgroup of bilinguals who experienced a discontinuity in use of their L1. Together, these patterns were interpreted to index Non-Native Status.
The eighth factor included years spent in an L1 family and country, years exposed to L2 in a language classroom and in a general school setting (all positive loadings), and learning L1 from friends (negative loading; Cronbach's a = .27). Positive loadings from both L1 and L2 variables suggested that the underlying phenomenon was common to both languages, whereas the negative loading for learning L1 from friends suggested relatively early immigration from the L1-speaking country. Together, these patterns suggested a balanced bilingual profile, where both L1 immersion and L2 immersion were important. Therefore, this factor was probably descriptive of a subset of bilinguals who were born in an L1 country but were schooled mostly in an L2 country, and it was interpreted to reflect Balanced Immersion.
The language history measures that predicted proficiency in understanding, speaking, reading, and writing in L1 and L2 are reported in Table 3 . The results of the stepwise multiple regression analyses include regression coefficients (marking the relative importance of each independent variable that entered the model) and statistics describing the fit of the model. In addition to standardized regression beta, variation inflation factors (VIFs) are included to measure the correlation among independent variables (lack of such correlation is a basic assumption in regression analysis). It is generally accepted that VIF values greater than 10 signal multicollinearity and singularity problems (Mendenhall & Sincich, 1996) . In this study, VIF values of independent variables ranged from 1.0 to 1.4, suggesting that no multicollinearity/singularity problems were present.
Discussion
Participants in Study 1 reported high levels of proficiency and extensive immersion in both languages. Across modalities, L1 proficiency was higher than L2 proficiency, with the largest difference in understanding and the smallest difference in reading. It is possible that the emphasis on reading in this study is reflective of the specific sample of bilinguals in Study 1, who were recruited primarily from academic communities. In order to succeed in an L2 academic environment, reading in L2 was likely to be particularly important. Therefore, bilinguals in this study may have been more likely to judge their overall L2 competence on the basis of L2 reading skills versus other skills. The emphasis on L2 reading evident in proficiency ratings was echoed in participants' reports that reading experiences (e.g., learning via reading and exposure to reading) contributed most to L2 competence, whereas family-based experiences (e.g., learning language from family and exposure to family) contributed most to L1 competence. These patterns of reading-oriented L2 acquisition accurately reflect typical language learning patterns for sequential bilinguals, where a native language is acquired within a family environment and a second language is often acquired on entrance into schooling and takes place in a classroom environment involving explicit reading instructions.
Factor analysis yielded component groupings that accounted for most of the variance in bilinguals' selfreported data, suggesting that questions on the LEAP-Q were broad enough to capture variability in the bilingual population that was sampled in this study. The clusters that emerged reflected underlying dimensions of bilingualism, with questions that clustered together measuring the same construct. The first four factors (L1 Competence, Late L2 Learning, L2 Competence, and L1 Maintenance) were general in nature, provided information shared by all bilinguals, and accounted for more than half of the variance in the data. The remaining factors (Late L2 Immersion, Media-Based Learning, Non-Native Status, and Balanced Immersion) grew increasingly specific and appeared to be driven by bilingual subgroups. In addition, the measures of variance in the data set accounted for by each factor (indicated by eigenvalues) were augmented by measures of consistency within each observed factor (indicated by Cronbach's alphas). The four factors with highest Cronbach's alphas were general in nature: L1 Competence, L2 Competence, L1 Maintenance, and Media-Based Learning. Conversely, the three factors with lower Cronbach's alphas-Late L2 Immersion, NonNative Status, and Balanced Immersion-might have emerged from characteristics of specific subgroups in the sample tested. Together, the eigenvalues and Cronbach's alphas reveal that L1 Competence, L2 Competence, and L1 Maintenance accounted for much of variance in the data and were highly consistent internally. ( Late L2 Learning accounted for approximately 13% of the variance but did not lend itself to statistical evaluation of internal consistency because of negative covariance across age and ability components. Finally, Media-Based Learning had high internal consistency but accounted for relatively little variance in the data, about 6%.)
The structure of the L1 Competence and L2 Competence factors suggests that the constructs of proficiency in the first and second language share subcomponents. However, some differences in factorial structures were also observed. For instance, unlike the L1 Competence factor, the L2 Competence factor included a large number of age-of-acquisition variables. The significant contribution of maturation variables to competence in L2 is consistent with previous studies that have identified L2 acquisition age as an important determiner of L2 competence (e.g., Flege et al., 1999 Flege et al., , 2002 Jia et al., 2002; Johnson & Newport, 1989; Vaid & Menon, 2000) . Moreover, the structure of the L2 Competence factor confirms Hyltenstam and Abrahamsson's (2003) model of L2 acquisition, which postulates interplay between age of acquisition and environmental variables in shaping L2 attainment.
Although some factors may include variables that appear similar, they represent constructs that differ in nuanced ways. For example, L2 learning in a classroom loads negatively onto Factor 5 (Late L2 Immersion), and years in an L2 classroom loads positively onto Factor 8 (Balanced Immersion). The two questions may contribute to overall language proficiency in distinct ways. Classroom experience as a contributor to learning L2 is a subjective, metacognitive self-assessment measure, whereas duration of L2 classroom exposure is an objective temporal measure. Contribution to learning may reflect learning style, whereas years of exposure measures duration of experience (amount of time spent in a classroom is not always indicative of language proficiency). This distinction is reflected in differential loadings of these two variables onto Factors 5 and 8.
Multiple regression analyses were used to generate predictive equations for self-reported proficiency levels in L1 and L2. The results suggested that different experiential variables predicted proficiency in the two languages. For instance, L1 proficiency levels across modalities were consistently predicted by years spent in an L1 country, whereas L2 proficiency levels were predicted by L2 acquisition ages. In contrast to L1 regression models, years of immersion (in this case, length of time spent in an L2 workplace) predicted only proficiency in writing L2, but not proficiency in speaking, understanding, or reading L2. Moreover, although similar experiential variables predicted proficiency levels in L1 across understanding, reading, speaking, and writing, predictors of proficiency levels in L2 were more varied. For instance, L1 proficiency levels were consistently predicted by time spent in an L1 country. Conversely, predictors of L2 proficiency differed: For example, proficiency in understanding was predicted primarily by age when participants began reading L2, and proficiency in speaking was predicted primarily by exposure to L2 in family and classroom environments. The greater variability and larger number of language history predictors for L2 is likely due to different acquisition patterns for the two languages, with L2 acquisition more varied across settings and modalities relative to L1. Greater variability in L2 acquisition patterns is probably due to highly diverse experiences associated with learning a second language (relative to a native language, the acquisition of which is less variable). For example, whereas some participants learned L2 in an immersion-type setting ( because of immigration, or studying and working abroad), others learned L2 in a classroom environment.
The results of Study 1 prompted exclusion of four measures from the questionnaire. First, measures of comfort across modalities (e.g., "How comfortable are you speaking, understanding, reading, and writing in a language?") were excluded. These questions yielded values that were similar to those yielded by proficiency measures-that is, the two patterned identically, correlated significantly, and were highly predictive of each other. Specifically, proficiency measures were predictive of comfort measures for speaking (L1: R = . proficiency was excluded because of its close relationship to reading proficiency-specifically, proficiency in reading L1 predicted proficiency in writing L1, R = .9, F(1, 50) = 365, p < .001, and proficiency in reading L2 predicted proficiency in writing L2, R = .8, F(1, 50) = 108, p < .001. The high predictability of writing proficiency from measures of reading proficiency suggested that a separate question assessing writing proficiency would not provide additional new information. Third, current classroom exposure was excluded because of its close relationship to current reading exposure, with reading exposure in L1 predicting ratings of classroom exposure in L1, R = .7, F(1, 50) = 34, p < .001, and reading exposure in L2 predicting ratings of classroom exposure in L2, R = .6, F(1, 50) = 33, p < .001. Because classroom exposure was generally not predictive of self-reported proficiency ratings, and because the extent of classroom exposure could be reliably deduced on the basis of reading exposure, it was omitted from the final version of the LEAP-Q. Fourth, percentage of bilingual contacts was excluded because it did not correlate with any other measures and did not load onto any factor in the factor analysis. Because the aim of this study was to construct an internally consistent selfassessment measure, a question that was not related to any other questions in the questionnaire was deemed unreliable and uninformative. As a result of these changes, seven questions per language were omitted, shortening questionnaire completion time without losing predictive value. In addition, because of limited variability (1-5) in questions that required responses on a scale, the ranges of values on all scales were increased (1-10). Finally, the questionnaire was transferred into digital format. Pulldown menus were added to questions that required responses on scales, thus facilitating questionnaire completion and subsequent data extraction for analyses. In the digitized version, once the participant indicated a specific language, the language was filled in automatically throughout the questionnaire. The revised version of the questionnaire was used in Study 2 and required approximately 15 min for bilinguals to complete.
Study 2: Establishing Criterion-Based Validity
The objectives of Study 2 were to confirm the internal validity of the LEAP-Q in a more homogeneous sample of bilinguals through factor analysis as well as to establish criterion-referenced validity by comparing selfreported and standardized proficiency measures using correlation and regression analyses. We made the following five predictions:
1. Bilinguals' answers to questions that referred to the same underlying aspects of bilingual profiles would pattern together in factor analysis and would mirror factors revealed in Study 1, therefore supporting the internal validity of the questionnaire.
2. Similar to Study 1, bilinguals' self-reported language history would be predictive of their self-reported proficiency levels in L1 and L2.
3. Self-reported proficiency would correlate with and predict performance on standardized language measures.
4. In turn, performance on standardized language tests would predict self-reported proficiency, providing information about the metaknowledge on which bilinguals rely when estimating their language proficiency.
5. Language history would predict performance on standardized language measures.
Method
Participants. Fifty bilingual speakers of English and Spanish participated (M = 26.7, SD = 10.4; 31 women, 19 men). Of these, 18 were Spanish-English bilinguals (native speakers of Spanish who acquired English as a second language), and 32 were English-Spanish bilinguals (native speakers of English who acquired Spanish as a second language). Participants were recruited from the Northwestern University and the Chicago metropolitan area communities by means of flyers. None reported a hearing, language, or learning disability. L1 and L2 acquisition ages, language histories, and language performance information are presented in Tables 4 and 5 . L2 acquisition ages ranged from 0 to 23 years of age, representing both simultaneous and sequential bilinguals. Participants varied in their education levels from high school to graduate school (M = 16 years of education, SE = 2.5, range = 11-22 years; note that in some countries, a high school education is equivalent to fewer than 12 years). Participants reported being exposed to L1 most in the context of family, followed by friends, radio, reading, TV, and self-instruction. They reported being exposed to L2 most in the context of reading, followed by friends, radio, TV, family, and self-instruction. When asked to report how different factors contributed to language learning, participants reported that learning L1 relied most on family, followed by reading, friends, TV, radio, and selfinstruction, and they reported that learning L2 relied most on reading, followed by friends, TV, radio, family, and self-instruction. Participants performed better in L1 than in L2 across a range of behavioral measures (see Table 5 for means and statistical comparisons).
Materials and procedure. The revised version of the LEAP-Q was administered to all participants at the start of the experimental session on a computer. Participants independently completed the LEAP-Q in English. On completion, participants were administered a battery of standardized behavioral measures of language ability. These included subtests from the Woodcock-Johnson Tests of Achievement (Woodcock, McGrew, & Mather, 2001) Dunn, Padilla, Lugo, & Dunn, 1986) . In addition, sentence grammaticality judgment tasks were constructed on the basis of previous materials (Bedoya et al., 2005; DeKeyser, 2000; Johnson & Newport, 1989) . All measures were administered in language blocks, with half the participants receiving the Spanish measures first and half receiving the English measures first. Test administrators were highly proficient in both languages. Specifically, the following seven behavioral measures were administered: This test required participants to complete a rhyming task, a sound deletion task, a sound substitution task, and a sound reversal task. Bedoya et al., 2005; DeKeyser, 2000; Johnson & Newport, 1989) . This test required participants to read 50 sentences in English and 50 sentences in Spanish and to judge whether these sentences were grammatically correct. For each sentence, a grammatically correct and a grammatically incorrect version were presented at least 20 trials apart from each other. The test was administered on a computer screen, and participants identified sentences as correct or incorrect by pressing keys on the keyboard. Sentences were matched in length, both in terms of number of letters ( because the test was administered visually) and in terms of number of phonemes (in case subvocal articulation strategies were used).
The number of letters in English (M = 30.0, SD = 7.3) and Spanish sentences (M = 28.7, SD = 7.3) did not differ, t(98) = 0.9, p > .1; the number of phonemes in English (M = 24.7, SD = 5.7) and Spanish sentences (M = 27.0, SD = 7.0) also did not differ, t(98) = 1.8, p > .05.
Data Coding and Analyses
For all standardized measures, participant scores were coded in terms of percentile rankings on a scale from 0 to 100. Percentile rankings were derived following the normative data available for each of the standardized tests (PPVT/TVIP [see Dunn, 1997, and Dunn et al., 1986] and the Woodcock-Johnson Tests of Achievement and Woodcock-Muñoz Tests of Achievement [see Woodcock et al., 2001, and Muñoz-Sandoval et al., 2005] ). Grammaticality judgment accuracy was coded as proportion correct, and grammaticality judgment latencies were coded in milliseconds. Grammaticality judgment latencies were measured as the duration of time between the onset of sentence presentation and the participant's response. Only the latencies for correctly identified sentences were included in the latency analyses. Outliers (latencies longer or shorter than 3 SDs from the participant's mean) were excluded from analyses.
Factor analysis, as well as correlation and multiple regression analyses, were conducted. Multiple regression analyses were run to examine predictors of proficiency levels in bilinguals. First, 16 attributes of language history were entered as independent variables into stepwise multiple regression analyses, and self-reported proficiency in understanding, speaking, and reading were entered as dependent variables. Second, questionnaire-based language history attributes were entered as independent variables into stepwise multiple regression analyses, and behaviorally established proficiency measures were entered as dependent variables. Third, results of standardized language tests were entered as independent variables into stepwise multiple regression analyses, and self-reported proficiencies in understanding, speaking, and reading were entered as dependent variables.
Results
Fourteen factors with eigenvalues greater than 1 were extracted from the data set using factor analysis. Of these factors, the first 5 had eigenvalues greater than 3. For consistency across the two studies, the first 8 factors were assigned construct names indicative of their components and are listed in order of variance accounted for. Each of these factors had eigenvalues greater than 2.2, and together they accounted for 73.5% of variance in the data (see Table 6 ). Cronbach's alpha was calculated for each factor separately, yielding values ranging from .31 to .92, suggesting overall consistency of components within each factor.
The first factor (accounting for the most variance) included total time exposed to L2; exposure to L2 via TV, reading, friends, and radio; years spent in an L2 country; proficiency reading and speaking L2; and preference to read in L2 (all positive loadings), as well as total time exposed to L1; exposure to L1 via reading, TV, radio, and friends; preference to read in L1; learning L1 from reading; and accent in L2 as identified by others (all negative loadings). The observed distinct patterns for L2 versus L1 suggested separate subcomponents (inversely related) for each language within a single factor. The finding that in this factor, L2-related variables loaded positively and L1-related variables loaded negatively may indicate that this group of bilinguals was L2 dominant. Moreover, the inverse relationship between L1 and L2 variables is consistent with other studies of relative L1/L2 language competence (e.g., Flege et al., 2002; Harley et al., 1990) . To circumvent a violation of assumptions for obtaining reliability values (i.e., negative covariance between L2 and L1 components), Cronbach's alpha was computed separately for L2 (.88) and L1 (.92) components. This factor was taken to index Relative L2-L1 Competence.
The second factor (in order of variance accounted for) included age that participant began learning to read in L1; age of becoming a fluent L1 reader; and learning L1 from tapes (all positive loadings); as well as proficiency in speaking, reading, and understanding L1 (negative loadings; Cronbach's a = .31). Positive loadings of acquisition age variables suggested a late-acquisition profile, whereas negative loadings of proficiency variables suggested an incompletely acquired L1. This L1 learning profile may be characteristic of bilinguals who immigrated from an L1-speaking country early in life and/or of bilinguals who learned L1 at home but lived and received schooling from an early age in an L2 environment and made an active effort to maintain L1. These patterns were interpreted as reflecting L1 Learning.
The third factor included learning L2 from radio and language tapes, exposure to L2 through independent study, ages of becoming a fluent L2 speaker and reader, and self-perceived accent in L2 (all positive loadings), as well as self-perceived accent in L1 (negative loading; Cronbach's a = .77). Positive loadings of acquisition age and self-instruction variables suggest late and incomplete acquisition of the second language, whereas positive loadings of L2 accent and negative loadings of L1 accent suggest higher L1 fluency than L2 fluency. Together, these patterns were interpreted as indexing Late L2 Learning.
The fourth factor included ages of L1 acquisition, ages of attained L1 fluency, L1 accent as identified by others, and preference to speak L2 (all positive loadings), as well as exposure to and learning from an L1-speaking family (negative loadings), suggesting limited L1 exposure. Cronbach's alpha could not be calculated for this factor because of the negative average covariance among items, a violation of reliability model assumptions. Positive loadings of acquisition age and accent variables indicate lack of fluency in L1, whereas negative loadings of family exposure in L1 suggest lack of immersion in an L1 environment. These variables are likely to describe a subset of bilinguals for whom L1 is no longer a dominant language and who prefer to use L2 in daily life. Therefore, this factor was interpreted as indexing L1 Nondominant Status.
The fifth factor included L2 family-based components (e.g., current exposure to, years spent in, and learning from an L2-speaking family) as well as years of L2 schooling (all positive loadings; Cronbach's a = .86). This factor was interpreted to suggest an overall measure of interactive L2 Immersion.
The sixth factor included years spent in an L1-speaking school, family, and country; participant's chronological age (all positive loadings); and learning L2 from TV (negative loading: Cronbach's a = .50). The negative loading of L2 learning variables may be indicative of a subset of bilinguals who maintained their first language and had minimal exposure to their second language. This factor was interpreted as an overall measure of interactive L1 Immersion.
The seventh factor included age of L2 acquisition (positive loading) as well as identification with L2 culture (negative loading). Cronbach's alpha could not be calculated for this factor because of the negative average covariance among items, a violation of reliability model assumptions. The positive loading of L2 acquisition age onto this factor indicated a late L2 learning profile, whereas the negative loading of L2 cultural identification suggested lack of acculturation within the L2-speaking country. Therefore, this factor was interpreted as indexing L2 Nonacculturation.
The eighth factor included learning L1 from radio and TV (positive loadings, Cronbach's a = .77) and was interpreted to reflect Media-Based L1 Learning.
Establishing predictive relationships using multiple regressions. Regression analyses are reported in Table 7 , together with regression coefficients (marking the relative importance of each independent variable that entered the model) and statistics describing the fit of the model (B and b coefficients, VIF values, R and R 2 values, and F tests). VIFs associated with each independent variable ranged from 1.00 to 2.46, suggesting that no multicollinearity or singularity problems were present.
The language history measures that predicted self-reported proficiency in understanding, speaking, and reading are reported in the top panel of Table 7 , selfreported proficiency measures that predicted behavioral performance are reported in the second panel of Table 7 , language history measures that predicted behavioral proficiency are reported in the third panel of Table 7 , and behavioral measures that predicted self-reported proficiency are reported in the bottom panel of Table 7 .
Correlations between behavioral and self-reported measures. To establish criterion-based validity of selfreported proficiency measures, Pearson's R correlation analyses between self-reported and behavioral proficiency measures were conducted within each language and processing modality (see Table 8 ). The results yielded strong positive correlations between standardized behavioral measures (i.e., reading fluency, passage comprehension, productive vocabulary, oral comprehension, and grammaticality judgments) and self-reported measures of understanding, speaking, and reading L1 and L2. Although performance on standardized measures of sound awareness and receptive vocabulary did not relate to selfreported L1 proficiency, it was significantly related to self-reported L2 proficiency. The majority of standardized measures correlated more strongly with self-reported L2 proficiency than with self-reported L1 proficiency (with the exception of grammaticality judgment latencies, which correlated stronger with self-reported L1 proficiency). For L1, self-reported proficiency measures correlated most strongly with standardized behavioral measures of oral comprehension. For L2, the highest correlation values were obtained for passage comprehension and oral comprehension.
Discussion
The results of Study 2 confirmed questionnairebased predictors of self-reported proficiency, identified questionnaire-based predictors of behavioral language performance, and revealed behavioral predictors of Table 7 . Multiple regression analyses for Study 2: Language history predictors of self -reported proficiency, self-reported proficiency predictors of behavioral performance, language history predictors of behavioral performance, and behavioral predictors of self-reported proficiency. self-reported language proficiency. Similar to participants in Study 1, participants in Study 2 reported high levels of proficiency and extensive immersion in both languages. Participants in Study 2 ranked exposure to an L1-speaking family as the most significant contributor to learning L1 and ranked reading in L2 as the most significant contributor to learning L2. Consistent with these rankings, participants reported that their highest L1 proficiency was in understanding, whereas their highest L2 proficiency was in reading. Participants' reports for L2 proficiency were lower than their reports for L1 proficiency, with the largest differences in understanding and the smallest differences in reading. Differences between self-reported proficiency levels in L1 and L2 were reflected in participants' performance on behavioral measures of linguistic ability, with significantly lower performance on standardized proficiency measures in L2 than in L1. For L2, participants reported high levels of reading proficiency while at the same time showing low performance on reading fluency and sound awareness tasks (sound awareness reflects phonological skills underlying reading). The discrepancy between self-reported and behavioral measures of reading suggests that bilinguals may overestimate their true L2 reading abilities. This tendency to overestimate L2 reading skill may be due in part to lack of direct feedback on performance during reading, which by its nature is less interactive than speaking or listening. The finding that bilinguals overestimate their skill in a weaker language is also consistent with learning research reporting that students overestimate their academic abilities when their performance is poor (Orsmond, Merry, & Reiling, 1997) .
In Study 2, questions that were expected to measure the same underlying construct (i.e., language proficiency, etc.) clustered together in the factor analysis. Four factors (Relative L2-L1 Competence, L1 Learning, Late L2 Learning, and L1 Nondominant Status) accounted for more than half of the variance in the data. The remaining factors (L2 Immersion, L2 Nonacculturation, and MediaBased L1 Learning) accounted for less variance and may be characteristic of bilingual subgroups. Unlike L1 and L2 Competence in Study 1, L1 and L2 Competence in Study 2 did not cluster as separate factors. However, within the same factor, L1 and L2 Competence variables generated distinct patterns, with positive loadings for L2 variables and negative loadings for L1 variables. These findings replicate the central nature of L1 and L2 competencies in defining bilingual profiles and suggest that the two competencies may be interconnected depending on sample characteristics. Moreover, high Cronbach's alphas suggested that the majority of factors had high internal consistency. The four factors with highest Cronbach's alphas were Relative L2-L1 Competence, Late L2 Learning, L2 Immersion, and Media-Based L1 Learning. Cronbach's alpha values were somewhat lower for L1 Immersion and L1 Learning. Thus, variables describing Relative L2-L1 Competence and Late L2 Learning had high eigenvalues and high alpha scores, suggesting that they accounted for extensive variance and had high internal consistency. L2 Immersion and Media-Based L1 Learning had high internal consistency but accounted for relatively little variance in the data set.
Multiple regression analyses were used to generate predictive relationships between language history variables and self-reported proficiency for L1 and L2. L1 proficiency was predicted by age when participants began reading in L1 and by exposure to L1 reading. L2 proficiency was predicted by exposure to L2-speaking friends and learning L2 from family. The variables with the highest predictive values for L1 proficiency were the ones that participants reported as most relevant to learning L2, and the variables with highest predictive values for L2 proficiency were the ones that participants reported as most relevant to learning L1. In other words, although L2 reading played an important role in acquiring L2 and consistently emerged as a contributor to L2 learning, exposure to L2-speaking friends and family were the variables that were likely to vary the most in L2 and to therefore carry the most predictive value. The opposite pattern was true for L1, for which exposure to L1-speaking family and friends constituted a reliable factor in L1 learning and carried low predictive value for L1 proficiency, whereas reading-related variables were likely to vary the most in L1 and to therefore carry more predictive value.
Study 2 tested the questionnaire's criterion-based validity and established that self-reported measures of language status are indicative of bilinguals' linguistic performance. Results showed that proficiency in reading L1 was the best predictor of performance on standardized L1 tests and that proficiency in speaking L2 was the best predictor of performance on standardized L2 tests. This suggests that different self-reported proficiency measures were indicative of performance in the two languages, where the best predictors of actual performance were the dimensions on which bilinguals rated themselves the lowest. Of all behavioral measures administered in the two languages, only L1 sound awareness did not have a reliable predictor among self-reported proficiency measures. This may be because L1 sound awareness is a product of early language learning and could be more indicative of perceptual processing than of higher order language ability. Completing the sound awareness task in L1 is considerably easier (relative to L2), resulting in uniformly high scores and limited variability. Because data were analyzed in terms of L1 versus L2 (irrespective of whether L2 was Spanish or English), the finding that L2 (but not L1) sound awareness could not be predicted by self-reported proficiency measures suggests a difference between native versus second languages rather than a difference in specific language (Spanish or English) or in phonemic structures of the two languages. Study 2 also examined behavioral predictors of self-reported proficiency in L1 and L2 to identify the specific linguistic skills that bilinguals took into account when rating proficiency. The results suggest that measures of comprehension and judgments of grammaticality were the best predictors of self-reported proficiency in both languages. This finding suggests that reading comprehension and morphosyntactic abilities are core language skills that bilinguals take into consideration when judging language proficiency. It is possible that metacognitive awareness of these skills is especially high. Consistent with previous studies (e.g., Lemmon & Goggin, 1989; Ross, 1998) , the observed correlations between self-reported and behavioral skills indicated that bilinguals' proficiency ratings corresponded to objective measures of language performance. Correlations between standardized and self-reported measures were stronger for L2 than for L1, likely because of a larger range of reported abilities in L2. A larger range of values yielded by L2 data resulted in greater variability to be accounted for by independent variables. As is inherent in statistical analyses, independent variables are better at capturing dependent variables with high variability, a pattern typically present in statistical comparisons of L2 variables relative to L1 variables (e.g., Flege et al., 2002) .
Study 2 suggested that language history profiles underlying behavioral performance vary across tasks (e.g., receptive, productive, auditory, visual, single word, sentence level) and languages (first or second). This variability suggests that to be able to predict behavioral performance on a specific task in L1 or L2 solely on the basis of language history, one would have to take into account a different combination of language history variables, as identified in the Results section of each study. It appears, therefore, that self-reported proficiency may be a more efficient way of indexing overall language performance, with language history information augmenting predictions of performance on specific linguistic tasks.
General Discussion
The objective of this project was to develop a valid and reliable tool for assessing language proficiency: the LEAP-Q. In Study 1, the internal validity of the questionnaire was examined using factor analysis and multiple regression analyses. In Study 2, the internal validity of the questionnaire was replicated with a different sample of bilingual speakers, and criterion-based validity was examined using multiple regression and correlation analyses against a battery of standardized behavioral measures. Bilinguals' self-reported language proficiency was compared to objective measures of linguistic ability in both languages. The results of the two studies suggest that the LEAP-Q is an effective, efficient, valid, and reliable tool for assessing bilingual language status.
Factor analyses across studies yielded similar factorial structures, and most factors with high eigenvalues were consistent across the two studies. Specifically, L1 Competence and L2 Competence (separate factors in Study 1 but part of a combined Relative L2-L1 Competence factor in Study 2), as well as Late L2 Learning, accounted for extensive variance and had high internal consistency in both studies (as indicated by high eigenvalues and Cronbach's alphas). L2 Immersion accounted for a moderate amount of variance, whereas Media-Based Learning/Media-Based L1 Learning accounted for less variance but was internally consistent in both studies. Consistent clustering of questions across the two studies suggests that constructs revealed by factor analyses are reliable components of bilinguals' linguistic abilities. Although it is yet premature to suggest that questions within these factors might be combined into subscales for assessing L1 and L2 competence in diverse bilingual populations, the patterns are promising. For example, studies that target bilinguals' L1 proficiency may include questions that contributed to L1 status factors (e.g., L1 Maintenance and Balanced Immersion in Study 1, and Relative L1-L2 Competence and L1 Immersion in Study 2). These questions, which were also most predictive of behavioral L1 measures in regression analyses, address years in an L1 country, L1 school, and L1 family; general L1 exposure; and exposure to L1 reading. Similarly, studies that target L2 immersion may include questions that contributed to L2 immersion factors, such as Late L2 Immersion in Study 1 and L2 Immersion in Study 2. These questions address years in an L2 workplace, L2 school, and L2 family; exposure to an L2 family; and learning from an L2 family.
Although subscales might be a useful way to assess specific subsamples of bilinguals in the future, developing such subscales was not the objective of this study. Instead, the goal was to create a comprehensive questionnaire that is applicable across a diverse group of bilingual and multilingual populations. Subscale construction assumes constant relationships between questionnaire items; however, Harley et al. (1990) demonstrated that the factorial structure of L2 proficiency varied across bilingual groups with different language experiences. Therefore, data collected in this study illustrate meaningful relationships between questions (hence validating them) but did not provide evidence for specific subscales. Future studies may focus on specific subsamples of bilinguals and administer questions that clustered together in L1 and L2 Competence factors to examine their utility as scales. For instance, if variables that constituted L2 Competence factors in Studies 1 and 2 (e.g., length of exposure to L2, current exposure to L2 in different environments, proficiency speaking L2, etc.) formed a reliable subscale, then answers to these questions should reliably predict the level of L2 performance across a range of bilingual speakers.
A number of factors varied across studies; these included Non-Native Status, L1 Maintenance, and Balanced Immersion in Study 1 and L1 Nondominant Status, L1 Immersion, L1 Learning, and L2 Nonacculturation in Study 2. It appears that whereas L1 learning, immersion, and nondominant status clustered into three separate factors in Study 2, they were part of the combined L1 Maintenance factor in Study 1, which likely is due to differences in participants' characteristics. The finding that some factors were specific to either Study 1 or to Study 2 suggests that the LEAP-Q is versatile enough to reflect not only the general characteristics of bilingual experience (i.e., factors that converge across the two studies) but also population-specific characteristics of bilingual subsamples (i.e., factors that are idiosyncratic to each study).
In examining the external validity of the LEAP-Q, strong correlations between self-reported proficiency and standardized tests of linguistic performance were found, and preliminary predictive relationships between selfreported and standardized measures were established. The fit of the models, which refers to variance in the dependent variable accounted for by variability in the independent variable(s), averaged 62% for L2 and 50% for L1 and was comparable to values reported in previous research (e.g., MacIntyre et al., 1997). Self-reported proficiency in reading L1 was a reliable predictor of behavioral performance on standardized tests of language ability in L1. Self-reported proficiency in speaking L2 was a reliable predictor of behavioral performance on standardized tests of language ability in L2. We suggest that if questionnaire data are used to make general inferences about language function, then reading proficiency should be used to index L1, and speaking proficiency should be used to index L2. Because both simultaneous and sequential bilinguals were sampled in Study 2, it is likely that this observation will apply to various groups of bilingual individuals, with diverse acquisition histories. However, it is possible that this pattern of results, with speaking proficiency more indicative of L2 skills and with reading proficiency more indicative of L1 skills, is more applicable to sequential bilinguals (who acquired their first language early in life and their second language later in life). Future research may explicitly test the predictive power of self-assessed speaking and reading skills across various bilingual groups and directly compare sequential and simultaneous bilinguals.
Language history measures predicted self-reported and behavioral proficiency better for L2 than for L1. For instance, correlation values ranged from .5 to .68 for L1 and from .73 to .84 for L2 in analyses of self-reported proficiency, and from .45 to .83 for L1 and from .52 to .90 for L2 in analyses of behavioral performance. In Study 1, self-reported L1 proficiency was predicted by immersion in L1 environments, and self-reported L2 proficiency was predicted by L2 acquisition ages. In Study 2, self-reported L1 proficiency was predicted by age when participants began reading L1 and by exposure to L1 reading, whereas self-reported L2 proficiency was predicted by exposure to L2 friends and learning L2 from family. Despite the fact that the specific predictors of language proficiency varied across studies, a common pattern emerged; namely, in both studies, self-reported L1 proficiency was predicted by only a few language history attributes (e.g., age when participants began reading was a sole predictor for L1 proficiency understanding), whereas L2 proficiency levels were predicted by a more mixed set of predictors (e.g., exposure to L2-speaking friends, learning L2 from family, and age when participants began acquiring L2 were all predictors for L2 proficiency in reading). This finding may be related to the variability inherent in L2 learning compared with L1 learning.
In sum, similarities between factors in Studies 1 and 2 suggest that specific questions on the LEAP-Q cluster together in representing constructs of language experience and proficiency. Differences between factors and between predictive equations in Studies 1 and 2 suggest that the exact nature of the factors may be modulated by population characteristics. Strong correlations were found between self-reported and objective standardized proficiency measures, suggesting that self-reports are reliable indexes of language proficiency. Language history predictors of performance on standardized tasks provided a first step toward formulating specific hypotheses about the relationship between self-reported and objective language performance. In the future, regression coefficients using questionnaire-based information may be used for deriving estimates of behavioral performance. (Note that predictive equations for standardized ability in Study 2 were based on a relatively homogeneous SpanishEnglish/English-Spanish bilingual population. Therefore, these coefficients may be less useful for predicting language performance of individuals who come from a different population of bilinguals, and future work will need to examine predictive equations across bilingual populations.)
The results of Study 2 suggest that global measures of self-reported proficiency are good indicators of actual performance on specific measures of language ability; however, a precise estimate of performance on a specific task can be derived only using specific predictive equations that take into account multiple aspects of language history. This finding contributes to the debate about the utility of universal versus task-specific measures of language ability (e.g., Bahrick et al., 1994; Fishman & Cooper, 1969; Oyama, 1978; Spolsky et al., 1968) in that it suggests the value of both measures depending on the degree of precision desired. The LEAP-Q makes it possible to capture both global and detailed predictors of bilingual language performance. Thus, the LEAP-Q may enable use of language history information to predict actual language performance when direct measures of verbal behavior are not possible.
In the future, the LEAP-Q will be administered in experiments spanning learning in Spanish-English bilinguals, language and memory in Mandarin-English bilinguals, spoken language processing in GermanEnglish bilinguals, and written language processing in Russian-English bilinguals. In addition, the LEAP-Q is currently used during bilinugal testing in several other laboratories. Thus, the next step will include crossvalidation of the LEAP-Q by comparing self-reported language profiles to cognitive and behavioral measures across a wide range of experimental settings, including eye movement patterns, memory performance, and learning.
Use of the LEAP-Q
The LEAP-Q is intended for use with healthy adult bilinguals and multilinguals (both sequential and simultaneous) from diverse linguistic and cultural backgrounds who have attained high school levels of literacy. In its current form, the questionnaire cannot be used to index child language or speech-language disorders, and its extension to clinical populations has not been studied. At most, clinical applications of the questionnaire may include use with healthy bilingual/multilingual clients seeking accent reduction or to complement existing family reports. The LEAP-Q may also be used to obtain a more comprehensive account of clients' language histories for descriptive purposes, filling a need for gathering background information on bilingual/multilingual clients and providing a set of questions with proven relevance in nondisordered groups of similar language backgrounds.
The LEAP-Q is also available in an electronic format and can be obtained without charge by contacting Viorica Marian or by downloading it from the laboratory Web site (www.communication.northwestern.edu /csd /research / bilingualism). The questionnaire is currently available in English only (note that Delgado et al. [1999] showed that language of self-assessment does not influence bilinguals' proficiency ratings). The questionnaire takes approximately 15 min to complete for speakers of two languages (the time increases in 5-min increments for each additional language). It provides an extensive array of measures and can be completed by the bilingual independently (including before his or her arrival at the testing site), making it an effective addition to comprehensive bilingual assessment.
